Primary and tertiary structure studies of p-hydroxybenzoate hydroxylase from Pseudomonas fluorescens. Isolation and alignment of the CNBr peptides; interactions of the protein with flavin adenine dinucleotide.
p-Hydroxybenzoate hydroxylase from Pseudomonas fluorescens contains six methionine residues, one of which is N-terminal. After CNBr cleavage five peptides, ranging from 13 to 158 residues in length, and free homoserine were isolated and purified by repeated gel filtration. The alignment of the CNBr fragments was deduced from a 0.25-nm electron density map and sequence data. The isolated fragments account for the entire polypeptide chain. The amino acid sequence of the N-terminal quarter of the polypeptide chain was determined. The X-ray results together with the sequence data yielded details of the binding of FAD. The AMP moiety was bound to a beta alpha beta unit resembling that found in the dehydrogenases. Hydrogen bonds were present between the protein and the ribityl residue and the isoalloxazine ring. Furthermore, a homology was found between the N-terminal amino acid sequence of p-hydroxybenzoate hydroxylase and another enzyme containing FAD, viz. D-amino acid oxidase. This finding suggests the presence of a mononucleotide binding fold at the N terminus of the latter.